PSF-TFE3 oncoprotein in papillary renal cell carcinoma inactivates TFE3 and p53 through cytoplasmic sequestration.
Papillary renal cell carcinomas are associated with chromosomal translocations involving the helix-loop-helix leucine-zipper region of the TFE3 gene on the X chromosome. These translocations lead to the expression of TFE3 chimeras of PRCC, RCC17, NonO and PSF (PTB-associated splicing factor). In this study, we explored the role of PSF-TFE3 fusion protein in mediating cell transformation. Unlike wild-type TFE3 or PSF, which are nuclear proteins, PSF-TFE3 is not a nuclear protein and is targeted to the endosomal compartment. Although PSF-TFE3 has no effect on the nuclear localization of wild-type PSF, it sequesters wild-type TFE3 as well as p53 in the extranuclear compartment leading to functionally null p53 and TFE3 cells. In UOK-145 papillary renal carcinoma cells, which endogenously express PSF-TFE3, siRNA complementary to the PSF-TFE3 fusion junction leads to a reduction in PSF-TFE3 and redistribution of endogenous TFE3 and p53 from the cytoplasmic compartment to the nucleus. Our results indicate that PSF-TFE3 acts through a novel mechanism, and exports TFE3, p53 and possibly other factors from the nucleus to the cytoplasm for degradation leading to the transformed phenotype. Thus, PSF-TFE3 is a promising target for the treatment for a subset of renal cell carcinomas.